pH-Sensitive Self-Assembled Microspheres Composed of Poly(Ethyleneimine) and Cinnamic Acid.
Microspheres which were sensitive to pH change were developed by utilizing cinnamic acid (CA) as a physical cross-linker for poly(ethyleneimine) (PEI). At pH 7.0, the microspheres were efficiently formed at the PEI/CA ratio of 1:3.4, 1:5.1, and 1:7.1 (w/w), which corresponded to the protonated amino group/deprotonated carboxyl group ratio of 5:5, 4:6, and 3:7. The mean diameter of wet microspheres was 3.2 ± 0.3 to 8.8 ± 0.5 μm and that of dry ones was 1.7 ± 0.2 to 2.7 ± 0.2 μm. The microspheres were disappeared upon the alkalification, possibly because the electrostatic interaction between PEI and CA was slackened down and the hydrophobic interaction among CA molecules was weakened. At pH 5.0 and 7.0, the microsphere released its content in a sustained manner and the release degree in 24 h was less than 40%. Whereas, at pH 8.0 and 9.0, the microsphere exhibited a burst release and the release degree in 24 h was greater than 80%. In the alkali condition, not only the electrostatic interaction between PEI and CA but also the hydrophobic interaction among CA molecules became weaker, leading to the disintegration of the microsphere and resulting in a burst and intensive release.